The aim of the study was to assess sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) of collector bag and its correlation with hemoglobin (Hb) and hematocrit (Ht) variations. This study, carried on 100 women referred for admission to labor ward of Shohada hospital in Orumeyeh City, Iran, from April to November, 2007. Serum Hb and Ht were measured after admission; a collecting bag placed under the pelvis just after birth and was weighted after delivery. Hb and Ht were again assessed at 8 hr after delivery. PPH was defined as blood loss ˃500 ml following vaginal delivery. Each 500 ml blood loss accounts for approximately a 3% change in the Ht level or a falling in Hb of 1 g/dl. With this cut off our noted Sensitivity=80%, Specificity=95. 7%, PPV= 88.9% and NPV= 91.8%. The collector bag is a rapid and precise instrument to diagnose of postpartum hemorrhage in the delivery room. It also enables a visual, quantitative and objective estimation of blood loss. 
Introduction
Postpartum hemorrhage (PPH) is one the major causes of maternal mortality and morbidity globally [1] [2] [3] [4] . In developed countries, sever PPH occurs in about one percent of deliveries 5, 6 and based on WHO report, about 25% of maternal mortalities are associated to sever PPH 7 . In Iran based on the Health Ministry Report in 2006, maternal mortality rate (MMR) was 25% and PPH was the main cause of maternal mortality 8 .
Predicting and diagnosing severe PPH remains challenging and most deaths due to sever PPH involve delay in the diagnosis and management of hemorrhage 9, 10 . Underestimation of blood loss at delivery time is one the reasons of the delayed diagnosis of blood loss. Many studies indicate that assessment of post-partum blood loss following a vaginal delivery is difficult and visual estimation of blood loss is frequently inaccurate [11] [12] [13] . Another method for measuring postpartum blood loss is calculated of Ht and Hb variations before and after
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delivery, but these variations take time about 8-12 hr after delivery 14 . Therefore, diagnosis of postpartum blood loss by using Hb and Ht is a retrospective method and, also it is not a clinical procedure. Based on this assumption if blood loss objectively measured rather than visually or by Hb and Ht variation, before a massive hemorrhage, with an early diagnosis and appropriate management, the incidence of severe PPH will reduce.
Tourne et al 15 showed that a collecting plastic bag, put under the pelvis of the mother just after delivery is a quantitative and objective method of measuring postpartum blood loss. In Tourne's study postpartum hemorrhage was defined by a fall of Ht more than 10 points (delta Ht), or by a fall of Hb ˃3g/dl (delta Hb) that were assessed at three days after delivery.
The aim of this study was to assess the sensitivity, specificity, PPV and NPV of collector bag with a postpartum hemorrhage definition ˃500ml blood loss, or a fall of Ht ˃3% or by a fall of Hb ˃ 1g/dl, was assessed at 8 hr after delivery. The correlation between bag's volume and Hb and Ht variation was also examined.
Methods
This was an analytic-diagnostic study that was carried out on 100 women with unique pregnancy at term that undergoing a vaginal delivery in the Labor Ward of Shohada Hospital in Orumeyeh City, Iran. The hospital records more than 200 vaginal deliveries annually. Breech presentations and women with a previous postpartum hemorrhage were excluded. Serum Hb and Ht were measured after admission for labor and were again assessed at 8 hours after delivery. Postpartum hemorrhage was defined by a blood loss ˃500 ml or a fall of Ht˃ 3%, or a fall of Hb˃1g/dl.
A plastic bag (in size 84˟28 cm and thickness of 70 microns) was placed under the mother as soon as the baby was born and before delivery of the placenta and was weighted after delivery. Data were collected using a checklist filled out for each vaginal delivery, and included information on the woman's age, induction of labor, mode of delivery, number of babies and their birth weight, and outcome data. For deliveries with severe PPH, data regarding the PPH management of obstetric were recorded.
We assessed the sensitivity and specificity of collecting bag using the following thresholds: blood loss ˃500 ml or a fall of Ht ˃ 3%, or a fall of Hb˃1g/dl (standard definitions) at each of the following time, after admission and 8 hour postpartum. Finally, we calculated the positive and negative predictive values of each volume lost in collecting bag method, assuming PPH prevalence to assess the clinical utility of each measure. Statistical analyses were performed using SPSS version 13 and Chi square and t-tests were used. The significance level was set at p < 0.05.
Written informed consent was obtained from each woman before the study. Each woman was assigned an ID code, ensuring data set anonymity. Women could withdraw from the study at any point. The study design was approved by the institutional Ethics Committee of Ahvaz Jundishapur University of Medical Sciences.
Results
The results showed collector bag accuracy in assessing postpartum hemorrhage in comparison to Hb and Ht variation. In the third stage of labor 73% of mothers had a PPH<500 ml at 2 hours after delivery and 27% of mothers had a PPH ≥500 ml (table 1). The mean volume of blood loss was 299± Table 1 : Frequency of Blood Loss Volume after Delivery to 2 Hours Later 210 ml (57-1714) ml. Also the results showed that 70% of women had a fall in Ht < 3% 8 hours after delivery by comparing to before delivery. Thus, based on the PPH definition they had a normal blood loss, and only 30% of cases had a fall in Ht ≥3%. The mean fall in Ht was 2.9±2.8 (0-13) percent (table 3) . Also, 71% of women had a fall in Hb < 1 g/dl, and only 29% of mothers had a fall in Hb ≥1 g/dl. The mean fall in Hb was 0.9±0.8 g/dl (0-4.5) ( The plot is linear and shows the proportional of the collection bag volume with drop in hematocrit after hemorrhage. This chart also shows that there is a direct relation between changes in pre and postpartum hematocrit and blood loss volume collected in bag.
Figure 2: The Relation between blood loss volume and Hb changes
The plot is linear and shows the proportional of the collection bag volume with drop in hemoglobin after hemorrhage. This chart also shows that there is a direct relation between changes in pre and postpartum hemoglobin and blood loss volume collected in bag.
was 95.7%. Also PPV of collector bag for Hb was 85.2%, for Ht was 88.9% and for Hb-Ht was 100% and NPV of collecting bag for Hb was 91.8%, for Ht was 91.8% and for Hb-Ht was 98.5%.
Discussion
The collector bag had a high sensitivity, specificity, positive predictive value and negative predictive value in the diagnosis of postpartum hemorrhage. At the time this study was conducted, there was only one published study regarding the use of collecting bags in predicting PPH 15 . In Tourne study the Hb-Ht was measured after admission and again three days after delivery and post-partum hemorrhage was defined by a fall of Ht more than 10 points or by a fall of Hb more than 3 g/dl. The results showed the sensitivity of collector bag for Hb was 38.77% and for Ht was 34.21%, that was lower than the sensitivity in our study. It was probably due to blood loss during three days after delivery that although was low, but it could lead to PPH. In specificity, PPV and NPV in 16 studied the effectiveness of using a transparent plastic collector bag for measurement of postpartum blood loss in 25381 women in 13 European countries. Results showed that the incidence of severe PPH was 1.71% in the intervention group (Collecting bag) compared to 2.06% in the control group. The difference was not statistically significant and it concluded that the use of a collector bag after vaginal delivery did not reduce the rate of severe PPH as compared to visual estimation of postpartum blood loss 16 . However, prior studies have had mixed results in comparing the accuracy of measured blood loss to quantify methods of blood loss. Patel and colleagues 17 found a positive correlation between measured blood loss and other laboratory methods of measuring blood loss by photo spectrometry. Their study was limited by a relatively small sample size (n = 10). Other studies have reported promising correlations between measured blood loss and laboratory methods that quantify the blood loss using absorbent paper or sanitary pads and photometric measurement of alkaline hematin 18 .
Conclusion
Future studies are needed to test the effectiveness of collector bag in randomize trials in developing countries. Based on this study results the collector pelvic bag is a rapid and precise procedure and it also enables a visual, quantitative, and objective estimation of blood loss and because of the simplicity of collector bag to diagnose of postpartum hemorrhage and its very low cost, it is suggested that the collector pelvic bag be used widely as a routine preventive measure in delivery rooms. Midwives should be educated on the use of collector bags.
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